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Discussion
We demonstrated in this research that both the OSA 

duration and MVP ECG score may represent innova-
tive tools for identifying early-stage LA dysfunction in 
individuals with OSA. OSA is widely acknowledged as 
a systemic condition with substantial extrapulmonary 
consequences, including cardiovascular problems21. In 
addition, OSA has been well-documented as a substan-
tial and standalone risk element for AF development22, 
not only increasing its likelihood but also affecting atrial 

electromechanical properties, as well23. The observed 
atrial electromechanical delay in individuals with OSA 
shows the presence of underlying atrial myopathy, which 
reflects disruptions in atrial conduction and mechanical 
function. Prior studies have implicated factors such as 
inflammatory process, autonomic dysfunction, and struc-
tural remodeling, common in OSA, as contributors to 
atrial myopathy and the resulting electromechanical ab-
normalities24. Consistent with these findings, the present 
study identified OSA duration as a standalone signal for 
early pathology in LA.

ECG offers indirect insights into LA size and func-
tion25,26. Previous research has highlighted strong associa-
tions between P-wave indices on ECG and LA pathology 
or fibrosis in individuals having IAB27. The findings of 
this current research align with these studies, demonstrat-
ing significant variations in P-wave morphology, voltage, 
and duration among groups with varying LA function-
alityRecently, a group of researchers proposed the MVP 
ECG value as a newfangled tool for assessing the atrium’s 
structural and electrical alterations10. IAB, characterized 
by retarded electrical conduction between the atria, is 
easily detectable on ECG and has been linked to atrial 
arrhythmias28. Moreover, despite its function in electrical 
conduction, P-wave voltage may reflect atrial myocar-
dial mass, with previous studies associating right atrial 
growth in AF individuals with higher vascular risk29. The 
growing body of evidence supports the MVP ECG value 
as a reliable predictor of LA dysfunction14,30,31, and our 
findings further underscore its utility in detecting LA pa-
thology in individuals with OSA.

It is possible to evaluate LA functions via several 
techniques, with speckle-tracking echocardiography be-
ing widely utilized in clinical practices for detecting pa-
thology before the onset of structural changes. PALS has 
been nearly linked with AF evolution and LA pathology32. 
In this study, decreased contraction of LA was linked to 

Table 4: Distribution of morphology-voltage-P wave duration electrocardiography (MVP ECG) score and peak atrial longitu-
dinal strain by apnea severity.

Apnea Severity MVP ECG score PALS p

Mild 1.2 ± 0.4 27.8 ± 2.1 0.02

Moderate 2.1 ± 0.5 24.6 ± 2.6 0.001
Severe 3.5 ± 0.4 19.3 ± 3.0 < 0.001

Values are presented as mean ± standard deviation. MVP ECG: morphology-voltage-P wave duration electrocardiography, PALS: peak atrial 
longitudinal strain.

Figure 1: Receiver operating characteristic curve analysis of 
the morphology-voltage-P wave duration electrocardiogra-
phy score to predict early left atrial dysfunction.

ROC: receiver operating characteristic, MVP ECG: morphology-voltage-P 
wave duration electrocardiography, AUC: area under the curve.

Table 5: The result of the multivariate logistic regression analysis used for predicting left atrium dysfunction.
OR 95 % CI P

Age
DM
HT
LVMI
OSA duration
MVP ECG score

1.023
0.551
3.461
1.036
1.532
3.090

0.967-1.081
0.117-2.590

0.715-16.754
0.967-1.110
1.156-2.032
1.795-5.318

0.433
0.450
0.123
0.318
0.003

<0.001
OR: odds ratio, CI: confidence interval, DM: diabetes mellitus, HT: hypertension, LVMI: left ventricular mass index, OSA: obstructive sleep 
apnea, MVP ECG: morphology-voltage-P wave duration electrocardiography.


